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National  Security  and 
International  Affairs  Division 

B-242856 

January  15, 1992 

The  Honorable  Jeff  Bingaman 
Chairman,  Subcommittee  on  Defense 
Industry  and  Technology 
Committee  on  Armed  Services 
United  States  Senate 

Dear  Mr.  Chairman: 

In  response  to  your  request,  we  obtained  information  on  the  extent  of 
contractors’  Independent  Research  and  Development/Bid  and  Proposal 
(IR&D/B&P)  efforts  on  the  Department  of  Defense  (DOD)  designated 
critical  technologies.'  As  you  requested,  we  also  obtained  the  contrac¬ 
tors’  views  about  how  their  IR&D/B&P  programs  would  be  affected  by  a 
1990  legislative  change  designed  to,  among  other  things,  encourage 
defense  contractors  to  promote  the  critical  technologies,  develop  dual- 
use  technologies  (those  with  both  military  and  commercial  applications), 
and  address  environmental  research. 
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For  many  years,  DOD  has  sponsored  research  and  development  (1) 
directly  by  issuing  a  contract  or  grant  and  (2)  indirectly  by  allowing  con¬ 
tractors  to  include  IR&D/B&P  in  overhead  costs. 

IR&D  is  research  and  development  that  is  not  specified  under  any  gov¬ 
ernment  contract  or  grant.  B&P  costs  are  incurred  in  preparing,  submit¬ 
ting,  and  supporting  bids  and  proposals  on  potential  contracts,  including 
technical  background  work.  In  fiscal  year  1990,  IX)D  reported  that  121 
defense  contractors  spent  a  total  of  $7.3  billion  on  IR&D/B&P  costs.  The 
DOD  report  includes  data  on  major  defense  contractors  that  had  an 
annual  auditable  volume  of  costs  incurred  in  excess  of  $40  million — 
these  contractors  provide  the  large  majority  of  IR&D/B&P.  V 

V\ r F  • 1“^/ Sf" /v  .i/i/'V  i,.;  ii.'t 

In  1990,  Public  taw  101-510  required  DOD  to  revise  its  IR&D/B&P  regu¬ 
lations  to  encourage  contractors  to  engage  in  research  and  development 
activities  that  ( I )  strengthen  the  defense  industrial  and  technology  base, 
(2)  enhance  the  nation’s  industrial  competitiveness,  (3)  promote  the  crit¬ 
ical  technologies,  (4)  support  dual-use  technologies,  and  (5)  address 


'  Critical  technologies  are  technolr^ies  DOD  considers  cs.sential  for  maintaining  the  qualitative  superi¬ 
ority  of  U  S.  weapon  systems.  They  arc  listed  in  DOD's  Critical  Te<-hnologies  Plan,  which  is  issued 
annually. 

-I  y  ' 
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environmental  research.  In  1991,  Public  Law  102-190  revised  the  statu¬ 
tory  requirements  governing  the  reimbursement  of  IR&D/B&P,  but 
retained  these  five  objectives. 

To  assist  in  the  overall  management  of  DOD’s  research  and  development 
programs,  Congress  requires  the  Secretary  of  Defense  to  annually  pre¬ 
pare  a  Critical  Technologies  Plan  that  identifies  technologies  needed  to 
ensure  the  long-term  superiority  of  U.S.  weapon  systems. 


Results  in  Brief 


DOD  does  not  currently  gather  information  on  whether  contractors’ 

IK<&  D/B&P  expenditures  are  addressing  the  technologies  considered  to 
be  the  most  critical  to  ensuring  the  long-term  qualitative  superiority  of 
U.S.  weapon  systems.  We  surveyed  121  contractors  in  this  program; 

92  contractors  reported  that  in  1990  they  spent  a  total  of  $2.9  billion,  or 
almost  50  percent,  of  their  IR&D/B&P  expenditures  on  the  goals-  listed 
in  DOD’s  Critical  Technologies  Plan.  They  also  told  us  that  most  of  their 
firms’  total  IR&D/B&P  work  is  on  near-term  developmental  efforts 
aimed  at  designing,  developing,  or  testing  a  new  or  improved  product. 

Sixty  percent  or  more  of  the  contractors  we  contacted  expressed  the 
opinion  that  Public  Law  101-510  will  have  little  or  no  effect  on  their 
investments  in  the  critical  or  environmental  technologies,  and  almost 
45  percent  believe  that  the  law  will  have  little  or  no  effect  on  the  work 
being  done  related  to  dual-use  technologies. 


Defense  Contractors 
Invest  Billions  in 
DOD’s  Designated 
Critical  Technologies 


For  fiscal  year  1990,  the  92  defense  contractors  that  responded  to  our 
questionnaire  indicated  that  they  had  spent  a  total  of  $6.1  billion  on 
IR&D/B&P  and  of  this  amount  $2.9  billion,  or  about  50  percent,  had 
been  used  to  address  the  technical  goals  in  DOD’s  Plan.  Most  of  the 
firms’  total  IR&D/B&P  work  is  for  near-term  developmental  efforts,  as 
opposed  to  basic  research-'  or  applied  research,^  which  are  considered  to 
reflect  the  longer  term  research  efforts.  It  seems  likely  that  the  part  of 


-  Kach  critical  tec-hnology  contains  sp«>cific  technical  goals  that  are  intended  to  Ix'  achieved  within  .'i. 
1(1.  and  15  years. 

'  Basic  research  is  directed  at  increasing  knowledge  of  science.  Its  aim  is  greater  understanding  of  the 
subject  under  study  rather  than  any  practical  application. 

*  .Applied  research  ( I )  normally  folkiws  basic  re.s<‘arch.  but  may  not  be  st'verable  from  the  rt'lated 
basic  rest'arch,  ( 2 )  attempts  to  determine  and  exploit  t  he  potential  of  scientific  discoveries  or 
improvements  in  technologies,  materials,  pr<K-es.s*‘s,  methods,  devices,  or  techniques;  and  (3)  attempts 
to  advance  the  state  ..f  the  art.  .Apjtlii'ti  ri'search  is  not  aimed  at  design,  development,  or  test  of 
six’cific  items  or  servici's  tfi  he  considen'd  for  sale. 
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able  1:  Estimated  Division  of  IR&D/B&P 
xpenditures  Between  Critical 
echnologies  for  Fiscal  Year  1990 


tb  :  IR«&D/B&P  work  that  is  on  critical  technologies  is  also  for  such  rela¬ 
tively  near-term  efforts. 

Table  1  shows  the  estimated  division  of  the  IR&D/B&P  effort  between 
the  critical  technologies  for  fiscal  year  1990. 


Dollars  in  millions 


Technology 

IR&D 

B&D 

IR&D/B&D 

%  of  total 

Air  breathing  propulsion 

$458.6 

$57.6 

$516.2 

18.1 

Semiconductor  materials 

272.7 

67,2 

339.9 

11.9 

Signal  processing 

1607 

112.0 

272.7 

95 

Passive  sensors 

175.7 

95.8 

271.5 

95 

Simulation  and  modeling 

165.7 

77.5 

243.2 

8.~5 

Composite  materials 

151  9 

47.0 

198.9 

7.0 

Parallel  computer  architectu’'e 

113.6 

36”^^ 

150.0 

5.2 

Sensitive  radars 

95.2 

53.6 

148.8 

5.2 

Software  producibitity 

89.3 

51  5 

140  8 

4.9 

Photonics 

92.3 

24.7 

117  0 

4,1 

Computational  fluid  dynamics 

50.4 

53.7 

104.1 

3.6 

Data  fusion 

58.4 

44.0 

102.4 

3.6 

Machine  intelligence/  robotics 

63.7 

19.2 

82.9 

2.9 

Weapon  system  environment 

256 

25.1 

50.7 

1.8 

Hypervelocity  projectiles 

15.7 

24,3 

400 

1.4 

High  energy  density  materials 

23.7 

15.5 

39.2 

1.4 

Pulsed  power 

13.5 

3.8 

17.3 

0.6 

Superconductivity 

10.7 

19 

12.6 

0.4 

Biotechnology 

5.7 

3.4 

9,1 

0.3 

Total 

$2,043.1 

$814.2 

$2,857.3 

100.0 

Note  Contractors  reported  $168  6  million  for  signature  control  However,  the  Critical  Technologies  Plan 
does  not  list  goals  for  this  technology  because  they  are  classified 


Table  1  shows  that  30  percent  of  the  estimated  expenditures  on  critical 
technologies  was  spent  on  two  critical  technologies  and  less  than  1  per¬ 
cent  each  on  three  other  technologies.  DOD  does  not  tell  contractors 
where  to  invest  their  IR&D/B&P  efforts,  but  it  does  direct  other 
research  and  development  efforts  that  are  acquired  under  government 
contracts  or  grants.  The  type  of  information  contained  in  table  1  would 
assist  DOD  in  allocating  funds  to  achieve  the  technical  goals. 
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Contractors  Use  Their 
IR&D  Funds  for  Near-Term 
Efforts 


Although  the  surveyed  defense  contractors  spent  approximately  $2.9 
billion  of  their  IR&D/B&P  funds  in  the  DOD-designated  critical  technolo¬ 
gies,  as  figure  1  shows,  the  better  part  of  their  overall  IR&D/B&P  work, 
about  69  percent,  was  for  near-term  developmental  efforts. 


Figure  1;  Approximate  Allocation  of  All 
IR&O/B&P  Expenditures  by  Type  of 
Research  for  Fiscal  Year  1990 


Applied  research 

4.3% 

Basic  research 


Near  term  development 


According  to  DOD  officials,  the  above  distribution  is  understandable 
because  the  basic  aim  of  these  companies  is  to  develop  products  in  the 
near  term.  Basic  research  and  applied  research  are  longer  term  efforts 
aimed  at  increasing  the  knowledge  of  science  and  exploiting  scientific 
discoveries.  These  projects  tend  to  have  higher  risks  and  require  more 
time  to  recoup  investments.  Contractors  told  us  that  they  would  rather 
expend  funds  on  developmental  projects  expected  to  provide  a  return  on 
their  investment  in  relatively  short  time  frames. 


Defense  Industry 
Views  on  the  Impact 
of  the  1990  Legislation 


Table  2  summarizes  the  contractors’  responses  to  questions  about  the 
potential  impact  on  the  1990  legislative  change  on  the  IR&D/B&P 
program. 
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Table  2:  Predicted  Impact  of  Legislative 
Mandate  to  Encourage  IR&D/B&P  Work 
in  Three  Areas 


Extent  of  work  affected 

Critical 

Dual  use 

Environmental 

Very  great 

2.3 

3.8 

2.7 

Great 

3.0 

7.7 

4  7 

Moderate 

11.9 

21.4 

72 

Some 

20.6 

21.3 

VjC 

Little  or  no 

60.6 

44.6 

67.5 

Don't  know 

1.5 

1.1 

19 

Total 

100.0 

100.0 

100.0 

Note  Figures  represent  the  percent  of  respondents 


Less  than  35  percent  of  defense  contractors  believe  that  the  legislation 
would  have  even  a  moderate  effect  on  the  work  being  done  related  to 
dual-use  technologies.  Sixty  percent  or  more  believe  that  there  will  be 
little  or  no  effect  on  investments  in  the  critical  or  environmental 
technologies. 


DOD  Does  Not  Collect 
Data  Linking  IR&D/ 
B&P  to  Critical 
Technologies 


Currently,  defense  contractors  report  to  DOD’s  Defense  Technical  Infor¬ 
mation  Center  such  things  as  the  content,  estimated  costs,  and  time 
frames  for  each  IR&D  project.  They  also  categorize  each  project  as  basic 
research,  applied  research,  or  developmental.  However,  they  do  not 
report  how  much  of  the  expenditures  are  spent  on  critical  technologies. 
The  data  base  contains  no  information  on  B&P  projects. 


Without  a  mechanism  for  effectively  determining  whether  and  to  what 
extent  IR&D/B&P  program  funds  are  being  used  to  promote  the  develop¬ 
ment  of  critical  and  dual-use  technologies  or  to  address  the  environ¬ 
mental  concerns,  DOD  is  not  in  a  position  to  ensure  that  the  IR&D/B&P 
program  is  being  carried  out  as  intended. 

DOD  officials  indicated  that  they  had  no  plans  to  modify  the  data  base, 
but  acknowledged  that  the  data  base  could  be  modified  to  determine 
whether  and  to  what  extent  IR&D  expenditures  are  being  used  to  fund 
the  long-term  technical  goals  contained  in  the  Critical  Technologies  Plan. 

In  addition,  1X)D  officials  indicated  that  the  data  base  could  be  modified 
to  determine  how  the  recent  legislative  changes  affect  investment  in 
dual-use  and  environmental  technologies. 
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Recommendation 


We  recomniend  that  the  Secretary  of  Defense  ensure  that  data,  at  least 
on  IR&D  programs,  be  routinely  obtained  to  determine  the  extent  to 
which  contractors  are  executing  projects  that  promote  the  critical  tech¬ 
nologies,  develop  dual-use  technologies,  and  address  environmental 
concerns. 


Agency  Comments  and 
Our  Evaluation 


In  commenting  on  a  draft  of  this  report,  DOD  agreed  with  the  findings, 
but  disagreed  with  our  recommendation.  DOD  stated  that  implementing 
the  recommendation  would  place  an  additional  and  unnecessary  burden 
on  defense  contractors. 


This  position  is  contrary  to  what  our  review  showed.  We  found  that  con¬ 
tractors  were  familiar  with  the  Critical  Technologies  Plan,  and  therefore 
were  able  to  readily  respond  to  our  questionnaire.  We  believe  that  DOD 
could  modify  its  existing  IR&D  data  base  to  obtain  the  type  of  informa¬ 
tion  that  we  gathered  through  our  questionnaire.  We  believe  that  the 
information  would  be  useful  in  identifying  IR&D  efforts  that  industry  is 
conducting,  thereby  allowing  DOD  to  respond  to  gaps  in  the  defense 
industrial  base.  IR&D  is  an  important  component  of  the  defense  indus¬ 
trial  base.  DOD  could  use  this  information  in  deciding  where  to  invest  its 
other  research  and  development  funds.  IX)D  needs  to  provide  adequate 
assurance  that  it  has  sufficient  data  concerning  the  defense  industrial 
base. 


Scope  and 
Methodology 


We  developed  and  tested  a  questionnaire  during  on-site  interviews  with 
selected  defense  contractors.  We  distributed  these  questionnaires  to  all 
firms  listed  in  DOD’s  March  1990  report  on  IR&D/B&P  costs.'^  These  con¬ 
tractors  perform  the  overwhelming  aimount  of  IR&D/B&P. 

We  asked  the  contractors  to  report  (1)  their  total  IR&D/B&P  expendi¬ 
tures  for  fiscal  year  1990,  (2)  the  percent  of  their  total  IR&D/B&P  effort 
allocated  to  each  of  the  critical  technologies,  (3)  the  percent  of  their 
work  on  critical  technologies  that  addressed  the  short-  and  long-term 
goals  for  each  technology,  and  (4)  the  division  of  their  total  IR&D/B&P 
work  by  type  of  research.  The  list  of  technologies  in  items  two  and  three 
of  the  questionnaire  was  to  be  based  on  the  March  1990  Critical  Tech¬ 
nologies  Plan — the  most  recent  Plan  available  at  the  start  of  our  review. 


Independent  Research  and  Development  and  Bid  and  Proposal  Costs  Incurred  by  Mayor  Defenso 
Contractors  in  the  Years  1988  and  1989,  Defense  Contract  Aiidit  Agency,  March  1990. 


Page  6 


GAO/NSIAD-92-4  Investment  in  Critical  Technologies 


B-242856 


Respondents  were  initially  asked  to  divide  their  effort  between  the  crit¬ 
ical  technologies  using  only  a  one-  to  five- word  description  of  the  tech¬ 
nology.  The  respondents  then  reported  on  the  proportion  of  their  total 
critical  technology  effort  that  had  been  specifically  identified  as  a  short¬ 
term  or  long-term  goal  in  the  March  1990  Critical  Technologies  Plan.  In 
this  report  only  the  efforts  that  come  under  the  specifically  identified 
goals  are  counted  as  efforts  on  critical  technologies.  The  goals  for  1  of 
the  20  technologies,  signature  control,  are  classified.  As  a  result, 
expenditures  for  signature  control  are  not  included  in  this  report. 

We  also  asked  contractors  to  comment  on  the  impact  of  the  1990  legisla¬ 
tion  on  their  IR&D/B&P  programs.  (See  app.  I  for  the  exact  wording  of 
the  questions  and  the  aggregated  results.)  Of  the  121  questionnaires 
sent,  we  received  92  responses.  These  92  contractors  represent  over  80 
percent  of  the  dollar  value  of  the  entire  IR&D/B&P  program.  We  did  not 
independently  verify  the  data  provided  by  these  contractors. 

We  conducted  our  work  between  December  1990  and  July  1991,  in 
accordance  with  generally  accepted  government  auditing  standards. 

We  are  sending  copies  of  this  report  to  the  Secretary  of  Defense;  other 
interested  congressional  committees;  and  the  Director,  Office  of  Manage¬ 
ment  and  Budget.  We  will  make  copies  available  to  others  upon  request. 
Please  contact  me  at  (202)  275-8400  if  you  or  your  staff  have  any  ques¬ 
tions  concerning  this  report.  Major  contributors  to  this  report  are  listed 
in  appendix  II. 

Sincerely  yours. 


Paul  Math 

Director,  Research,  Development, 
Acquisition,  and  Procurement  Issues 
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Aggregated  Responses  to  Questionnaire  Sent  to 
Defense  Contractors 


INTRODUCTION 


U.S.  GENERAL  ACCOUNTING  OFFICE 
STUDY  OP  IRIJ>/B4P  BFrORT  AND  DOD*S  CRITICAL  TECHNOLOGIES 


Th«  U.S.  General  Accountiof  Office  (GAO),  an 
agency  of  the  Congreaa,  haa  been  aaked  by  tbe 
Congreaa  to  obtain  industry  reaction  to  new 
1R1D/B4P  legislation  simI  to  deteraine  how 
IRAD/BAP  effort  being  perforaed  by  contractors 
relates  to  the  20  technologies  «4)ich  have 
been  designated  as  "critical**  technologies  by 
the  Departaent  of  Defense. 

OCAA  publishes  a  yearly  report  ( IRU>/BI»P  Coat 
Incurred  by  Major  Defense  Contractors)  which 
shows  the  aaount  of  IRUl/BIP  work.  Our 
priaary  objective  for  this  study  is  to  provide 
sn  spproKiaatc  estiaata  of  how  this  IRU>/BliP 
effort  Is  divided  between  different 
technologies.  This  quaationnaira  asks  you  to 
provide  such  an  approxiaata  iadicatioo  for 
your  fira  or  segaant  for  your  1990  flacal 
year. 

Tbe  rcaaiodar  of  this  truasticNODsire  consists 
of  threa  pages «  ooe  for  lSltO«  one  for  BIP  and 
one  for  the  new  IfttiO/BlP  Isgialation.  Bach 
of  tbe  first  two  pages  requests  that  you 
I  the  proportion  vi  your  IRU/B&T 
which  addresses  esch  of  tbe  000*s  20  critics! 
technologies.  The  questions  also  ssk  that  you 
indicate  bow  eucb  of  the  work  for  each 
technology  falls  within  specified 
subtechnologiaa  which  are  defined  in  the 
encloeed  "Subtechoologies  list”. 

All  the  inforaatioo  provided  on  this  fore 
will  be  cceated  as  coefideotial  by  GAO.  Our 
report  will  only  present  data  in  an 
aggregated  fora  so  that  no  individual 
technology  will  he  identified  with  any  segaent 
or  fira. 

Our  experiencas  during  tbe  queetionnaire 
pretest  iodicats  that  an  ISU  or  BftP  aanager 
will  usually  be  able  to  eoaplete  these  foras 
without  extanaive  coosultiog  with  any  other 
persoonel.  The  foraa  requeet  oely  so 
approxlaate  estineCe  of  tbe  divieioo  of  effort 
between  the  20  techneloglee.  This  will  not  be 
regarded  se  an  official  coat  eetlaate. 

Please  return  the  enclosed  fom  within  three 
weeks  is  the  encloeed.  self-eddrensed  buniness 
reply  envelope.  If  the  envelope  is 
aisplsced,  the  return  eddress  is: 

Attention:  Michael  Kennedy 

U.S.  General  Accounting  Offica 

Suite  760 

841  Chsatout  Street 

Philadelphia.  PA  19107 

If  you  have  eny  questions  or  if  we  can 
provide  eny  eaaistance.  please  place  e  collect 
coll  to  Mike  Kennedy  (215)  574-4000,  Ne 
appreciate  your  effort  in  aeetiog  this 
request . 


RESPONDENT  DESCRIPTION 

1  What  is  the  naae  of  your  segaent 
and/or  fins’  t  »-io) 


(Segnent/fira  naae) 


(SIC  CODE)  [Note:  The  segaent  or 
fira's  SIC  code  appears  on  Cost 
Accounting  Standard  Board 
Disclosure  Fom.  Ouestlon  1.3.0  ! 


2  What  are  the  nne.  addreaa  and 
telephone  nunber  for  tbe  person 
who  should  be  contacted  if  we 
have  further  questions  about  this 
infomatioD? 


(Street  address) 


(City,  State  and  ZIP  code) 


(Telephone  nuaber) 


3  The  next  two  pages  ask  for  data 
for  your  fim’s  1990  fiscal  year. 
On  what  date  did  that  fiscal  year 
begin’  (is-2o> 


(Month)  (Day)  (Year) 
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AggreKated  Responses  to  Questionnaire  Sent 
to  Defense  Contractors 


I  RSgD 

REPORTINO  PAGE 

IRU  inforaatio 

B _  1 

4  Bow  suefa  did  your  firm  or 

I 

n 

Ill 

spaod  oo  XRU) 

Technology 

Percent  in 

k  in  listed 

during  your  1990  Tincnl  , 

each  tech- 

• ub t echno 1 of 1 ee 

Y«nr?(ir  NO  IRU  MORE. 

nology 

WOT 

ENTER  'O'  AMD  :>EIP  TO  BAP 

Listed  listed  =  TOTAL 

PAOB)  (2E-30> 

Seniconductor  aatenala 

i 

t 

and  Bicro-electrooic 

i 

circuite 

k 

=  100k 

01 

5  ApproxiMtely  «*hnt 

'^roentnge  of  your 

Software  producibility 

k 

♦  =  100k 

02 

roportod  XRLO  work  cemem 
UDdor  oach  of  the 

Parallel  coaiputer 

k 

♦  =  100k 

02 

following  cloooif Icotiono? 

erchitecturee 

(Pcrcoatogeo  nhould  total 

to  100k. )  ( >t  -«2> 

Machine  intelligence  and 

k 

♦  =  100k 

04 

k  Bnnic  rwnoerch 

robotic* 

k  Applied  reeeercb 

i 

k  Developaentel 

SinulatioB  nd  nodaling 

k 

♦  =  100k 

ot 

100  k  TOTAL 

Phot<mica 

k 

OS 

INSTRUCTIONS  rOR  TABLE  (Right 

Senaitive  radar* 

k 

OT 

•ide  of  pege) 

Paaaive  aanaore 

♦  =  lOOk 

OS 

6  (COllBtf  II  INSTRUCTIONS) 

Divide  your  total  IRhO 

Signal  proceeaing 

k  1 

•  =  100k 

OS 

offo^t  between  eech  of  the 

20  liited  tecimologiee  end 

Signature  control 

k 

(  No  aubtechnologiee) 

10 

•11  other  work.  Make  tbie 

diviaioo  ae  that  it 

WeapOT  ayat«  anvirooaent 

k 

♦  =  loos 

:  1 

approKlwiten  the  coete  of 

thoee  accouati.  Oo  WOT 

Data  f'laion 

k 

♦  =  100* 

1  2 

liait  tbe  allocation  to 

only  technology  develops ant 

C<aputatioDal  fluid 

efforta.  Work  abould  be 

dynsics 

k 

♦  =  100k 

1  2 

aasigned  to  any  technology 

uLaCfa  tbe  IRU  effort 

Air  breathing  propulaion 

k 

♦  s  100k 

1  4 

developa  or  in  any  way 

addreaaee.  Tba  ranainiog 

Pulsed  power 

k 

♦  ::  100k 

1  S 

ll&D  work  which  haa  not 

been  included  one  of 

Byperwelocity  projectiles 

k 

♦  =  100k 

1  • 

the  20  liatod  techDologiaa 

ahouid  be  reported  ae 

ligb  energy  denaity 

"OTHER"  at  the  bettoa  of 

aatariaia 

k 

.  =  loow 

t  T 

Coliaan  11. 

Copoaite  aatariaia 

k 

♦  =  ion 

i  S 

T  [COlim  III  INSTRUCTIOIOJ 

Kxaaioe  tbe  vicloeed 

Superconductivity 

k 

♦  =  100k 

1  t 

"aubtechnologiee"  liat  for 

aech  of  tbe  identified 

Biotechnology  natariala 

technologiea.  What  percent 

and  proceasoa 

k 

♦  =  100* 

20 

of  your  work  on  each 

tachnology  ia  iocludad 

OTHER  (All  reported  IRU 

Within  one  of  the  liated 

effort  net  iocludod 

auhtechnelogiea  and  what 

ri>ow«)(B;«o  manmr 

percent  ia  net  included  in 

Oueefion  S) 

k 

21 

a  subtechnology? 

ism _ 

_ ISS-L. 

ANSWER  ir  "OTHER'  WORE  IN  OOlltW  II  (above): 

B  Are  you  developiBf  or  addreeetnf  other  tocfanolofieo  which  you  feel  are  of  equal  iaportaoce 
for  DOD  (for  exaaiple:  ceraalca.  advaacad  coatiafa,  flexible  iategrated  ccaiputar 
aanufacturinf) T( Ci/ic/e  anaaer)  (4i> 

1.  TES  (Liat  up  to  throe) 


2. 


NO 
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Appendix  1 

A|{|p‘egated  Re.spon!M*«  U>  QueMlionnaire  Sent 
to  Defense  (4intractors 


B  «.  P  BF0»Tim  PMB 

■ 

UP  iDforMtion 

_ 

I 

n 

in 

•••Mat  apwd  oa  UP  during 
roar  1990  rimcml  leurfdT 
no  UP  worn,  urm  'O'  and 

‘adtooiogy 

Porcaot  ia 
aacb  tacb- 

k  lo  listed 
sub t ecbue 1 oa i aa 

oology 

NOT 

Listed  listed  =  TOTAL 

t 

iaaicoaductor  aatariala 
lad  aicro^alactroaic 
circuita 

« 

♦  *  100k 

3k 

INSTRUCTIONS  fXM  TABU  (Right 
•  i<U  of  pogo) 

10  (COLIMI  11  INSTRUCTIONS) 
Dividu  your  total  B4P 
•ffort  botwouo  oach  of  tho 

20  liotod  toetaDologioo  oad 
all  othor  worh.  Mako  thia 
divkoion  ao  that  it 
approMiaataa  tba  coata  of 
tboao  accoiaita.  Do  NOT 

Softwara  producibility 

« 

.  =  loot 

32 

Parallol  coaputar 

% 

*  -  lom 

33 

arckiCactoraa 

Hachioa  iatalHgaaca  »d 

t 

.  =  loot 

3« 

robotica 

Siaulation  aad  aodaliog 

% 

*  =  100* 

IS 

% 

4^  >  100k 

S« 

ooly  tachBolegr 
dovolopaant  afforta.  Nork 
ahould  bo  aaaigDad  to  asy 
tochaology  which  tha  Btf 
of fort  dauolopa  or  ia  any 
My  »ddr««w-  TU 
raaaintng  IhP  work  which 
haa  oot  boon  iaeludad 
todor  ooo  of  tba  20  liatad 
tochaologiaa  ahould  bo 
raportad  m  "OTWR"  at  tha 
bottoai  of  ColkMD  II. 

11  [COUMf  XU  INSTRUCTIONS) 
laoBtoo  tba  «»cloaad 
"aubtacbiialogiaa*  Hat  for 
aacb  of  tba  idantifiad 
tachnologtaa.  parcaat 

of  your  work  oa  aach 
tochnolog)  'a  iacludad 
wkthia  ooa  of  tba  liatad 
aubtacbnelogiaa  apd  iNwt 
parcopt  la  aot  iacludad  ta 
a  auhtaclaiolocy'^ 

S«MitiM  radnr* 

.  =  lOO* 

3T 

Paaaiva  aaoaora 

% 

4  s  100k 

39 

Signal  ^ocaaaiag 

% 

4  £  100k 

39 

Signatura  control 

Noapon  ayatM  aavirnnaant 

% 

(  No  m^tadinologiM) 

40 

% 

.  .  100* 

4  1 

% 

♦  =  100* 

42 

Coaputational  fluid 

% 

♦  s  100k 

43 

Air  brMthinf  propulsion 

% 

♦  =  100k 

44 

% 

♦  =  100* 

4S 

■pporralocitT  projoctilM 

Rlfb  anorgy  donsity 

% 

4  =  100k 

•  • 

% 

4  «  200k 

4T 

Cc^oaita  aatariala 

Sk^r  coohic  t  i  V 1 1  y 

Biotacbnology  aatariala 

aad  procaaaaa 

% 

4  *  100k 

4S 

% 

4  -  100k 

4S 

% 

♦  =  100k 

SO 

OTHER  {All  raportad  BSP 

affort  not  includod 
abovoXAiao  mommr 
Ouaafjoo  12) 

% 

SI 

1 

ANSWU  IF  '’OTW'*  WMX  IW  COUMi  II  («bOT*}: 

12  Ar«  you  dovolopiof  or  •ddruvuiuf  othor  tocfaneloftuo  which  you  tool  uro  of  o^uoi  laportonce 
for  DOD  ffor  w^plm  cmrmmicm,  otfvoDcod  coutiogo,  flmblo  lotogroted  cooputor 
■■nufocturifiil'*(  Orcio  oboowt)  (ti) 

1-  YKS  (List  up  to  tbroo) 


2. 


NO 
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Aggregated  Responses  to  Questionnaire  Sent 
to  Defense  ( 'ontractors 


1991  OEfTNSB  AtmiOlitZATlON  LEGISUTION 

The  1991  Defenee  Authorization  Act  directs  DOD  to  chsnge  regulations  which 
affect  the  types  of  coats  which  are  allowable  for  IRLD/BIP.  Under  the 
previous  act,  IRU)  projects  had  to  have  Potential  Military  Relevance  (Ffffi) 
to  be  allowable.  Under  the  new  1991  act,  projects  miat  be  of  potential 
interest  to  DOO.  The  new  act  also  directs  DOD  to  encourage  IRU}/B4P  work  in 
the  three  areas  enumerated  in  the  next  question. 

13  If  000  lapleeeeted  the  regulstions  substantislly  as  written  in  the  1991 
Act,  to  whst  extent,  if  at  all.  «Muld  your  work  be  affected  in  each  of 
the  following  three  areaa'*  (If  you  do  not  do  work  in  a  particular  area, 
check  '’Little  or  no".)  (Check  the  mppropriete  answer)  (ss-ssj 


lExtent  your 

senent  ’ . 

work 

affected: 

Type  of  area 

m 

■Rl 

Moderate 

(3) 

Soae 

i4) 

Little 

or  no 

_ LS) 

Do  not 
know 

(61 

a.  Developeent  of  the  20  critical  technologies 

■ 

■ 

■ 

■ 

b.  Oevelopeent  of  technologies  useful  for  both 
the  private  coMercial  sector  and  the  public 
sector 

■ 

■ 

■ 

■ 

c.  Oevelopaent  ol  efficient  and  effective 

technologies  for  achieving  such  environaental 
benefits  as  laproved  environmental  data 
galheriog,  environsMiatal  cleanup  and 
restoration,  pollution^reduction  in 
aanufacluring,  enviromsental  conservation,  and 
environsentally  safe  aanagement  of  facilities. 

1 

1 

THIS  IS  THE  BKD  OF  THE  QUESTIONNAIRE.  THANK  YOU  FOR  YOUR  ASSISTANCE. 
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